UNCLASSIFIED 

ECURITY  CLASSIFICATION  OF  THIS  PAGE 


'  A  - 


H-i|:  iHA  O'  ?' 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-01 88 


la.  REPORT  SECURITY  CLASSIFICATION 
UNCLASSIFIED 


lb.  RESTRICTIVE  MARKING 


-  i. 


6a.  NAME  OF  PERFORMING  ORGANIZATION 
Letterman  Army  Institute  of 
Research 


6c  ADDRESS  (City,  State,  and  ZIP  Code) 


3.  DISTRIBUTION /AVAILABILITY  OF  REPORT 

This  document  has  been  approved  for  public 

release  and  sale.  Unlimited. 


5  MONITORING  ORGANIZATION  RF^ORT  NUMBER(S) 


6b.  OFFICE  SYMBOL  7a.  NAME  OF  MONITORING  ORGANIZATION 

(If  applicable)  US  Army  ilodical  Research  and  Development 

SGRD-UL-MT  Command 


Division  of  Military  Trauma  Research,  LAIR 
Presidio  of  San  Francisco,  CA  94129-6800 


7b.  ADDRESS  (C/<y,  state,  and  ZIP  Code) 


Ft  Detrick,  Frederick,  MD  21701-5012 


8a.  NAME  OF  FUNDING /SPONSORING 
ORGANIZATION 


8c.  ADDRESS  (City,  State,  and  ZIP  Code) 


8b  OFFICE  SYMBOL  9.  PROrURt>-/IENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(If  applicable) 


10  SOURCE  O  :  FUNDING  NUMBERS 


PROGRAM 

Pi'.CJECT 

TASK 

WORK  UNIT 

ELEMENT  NO. 

NO.  3M1611 

NO. 

ACCESSION  NO. 

61102A 

O^BSIO 

BA 

256 

1 1 .  TITLE  (Include  Security  Classification) 

Life-Threatening  Opioid  Toxicity 


12.  PERSONAL  AUTHOR(S) 

William  H.  Bickell,  MD,  and  John  D.  O'Benar,  Ph.D. 


13a.  TYPE  OF  REPORT  13b  TIME  COVERED  14.  DATE  OF  REPORT  (Year,  Month,  Day)  IIS.  PAGE  COUNT 

N/A  FROM _ TO _  1986 


16.  supplementary  notation  probieir,s  jn  Critical  Care  1(1):  106-114,  Jan-Mar  1987 


COSATI  CODES 


GROUP  SUB-GROUP 


18  SUBJECT^ERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 
Opioid,  endorphin;  opioid  intoxication*,  naloxone,' 
opioid-induced  respiratory  depression  -  w  f-*.  ^  v  ch'.«  ■ 

\^<  l.  ,  i  .t  1  :  •A— - 


19.  ABSTRACT  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 

> Opioids  (natural  and  synthetic  drugs  with  morphine-like  actions)  produce 
their  primary  toxic  effects  through  an  interaction  with  highly  complex  and 
integrated  receptors  in  the  central  nervous  system.  This  clinically 
results  in  miosis,  altered  mental  status  (ranging  from  clouding  of 
consciousness  to  coma),  and  most  importantly,  ventilatory  depression.  The 
direct  toxic  effects  of  opiate  drugs  are  ~  adi  ly  reversible  with  the  opioid 
antagonist  naloxone.  However,  in  the  management  of  1 if ^-threatening  opioid 
toxicity  problems  that  frequently  complicate  an  individual  patient's 
management  and  hence  require  careful  consideration  and  appropriate 
therapeutic  intervention  include;  no  intravenous  access,  incomplete 
response  to  the  maximum  dose  to  naloxone,  and  naloxone- induced  opioid 
withdrawal  syndrome. f,  ,. 


20  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT 
El  UNCLASSIFIED/UNLIMITED  □  SAME  AS  RPT 


22a.  NAME  OF  RESPONSIBLE  INDIVIDUAL 
William  H.  Bickell 


DD  Form  1473,  JUN  86 


21  ABSTRACT  SECURITY  CLASSIFICATION 
□  otic  USERS  UNCLASSIFIED 


22b  TELEPHONE  (Include  Area  Code)  22c  OFFICE  SYMBOL 
(415)  561-5816  SGRD-UL-MT 


Previous  editions  are  obsolete 


b E CU f7  ^ Y  CLASSIFICATION  OF  THIS  PAG*. 
UNCLASSIFIED 


•gstiaaxa  'JSEEaoo'  iv  oaiaQPi 


'•  5'  »  .u  £  i  ‘ 


Life-threatening  Opioid  Toxicity 


fi'.fib  U 
'  A.la  ? 
A%  a 


'■•odes 

.;/or 


William  H.  Bickell,  MD/  and  John  D.  O'Benar,  PhD  / 

_ _ F 

Opioids  (natural  and  synthetic  drugs  with  morphine-like  actions)  produce  their 
primary  toxic  effects  through  an  interaction  with  highly  complex  and  integrated 
receptors  in  the  central  nervous  system.  This  cMnically  results  in  miosis,  altered 
mental  status  (ranging  from  clouding  of  consciousness  to  coma),  and  most  impor¬ 
tantly,  ventilatory  depression.  The  direct  toxic  effects  of  opiate  drugs  are  readily 
reversible  with  the  opioid  antagonist  naloxone.  However,  in  the  management  of 
life-threatening  opioid  toxicity  problems  that  frequently  complicate  an  individual 
patient's  management  and  hence  require  careful  consideration  and  appropriate 
therapeutic  intervention  inc’ude:  no  intravenou1’  access,  incomplete  response  to  the 
maximum  dose  to  naloxone,  and  naloxone-induced  opioid  withdrawal  syndrome. 


The  term  opium  is  derived  from  the  Greek 
word  meaning  juice.  The  drug  is  derived 
from  the  juice  of  the  poppy,  Papaver  som~ 
niferum.  Opium  contains  over  20  alkaloids, 
including  morphine  and  codeine.  The  term 
opioid  was  once  used  to  designate  drugs  de¬ 
rived  from  opium  (morphine,  codeine,  and 
many  semisynthetic  congeners  of  morphine). 
Opioid  now  refers  to  all  drugs,  natural  and 
synthetic,  with  morphine-like  actions. 

Enormous  quantities  of  opioids  are  pre¬ 
scribed  on  an  outpatient  basis  as  analgesics, 
antitussives,  antidiarrheal  agents,  and  for  the 
treatment  of  opioid  withdrawal.  In  addition. 
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there  are  over  500,000  opioid  addicts  in  the 
United  States.1  Despite  'he  apparent  prev¬ 
alence  of  opioids  in  American  society,  ov¬ 
erdoses  are  not  common  in  areas  where  her¬ 
oin  addiction  is  not  a  problem.  Nevertheless, 
opioid  intoxications  merit  particular  attention 
for  three  important  reasons:  (1)  opioid  over¬ 
doses  are  potentially  life-threatening,  causing 
death  by  acute  ventilatory  failure;  (2)  ven¬ 
tilatory  failure  is  readily  reversed  with  an¬ 
tidotal  therapy;  and  (3)  the  management  of 
opioid  intoxication  is  frequently  complicated 
with  medicolegal  problems.  This  chapter 
presents  a  discussion  of  life-threatening 
opioid  intoxication  and  its  management.  The 
medical  complications  inherent  with  intra¬ 
venous  drug  abuse  endocarditis,  pulmonary 
infections,  and  no  cardiogenic  pulmonary 
edema)  are  discussed  elsewhere;  hence  this 
chapter  will  focus  «n  opioid-induced  acute 
ventilatory  failure. 


Opiate  drugs  produce  their  pharmacologic 
effects  through  an'  interaction,  with  highly  -v  ; 
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complex  and  integrated  opioid  receptors.  The 
discovery  of  the  first  endogenous  opioid  re¬ 
ceptor  was  in  1971.2  Currently  there  is  solid 
evidence  for  the  existence  of  five  major 
opioid  receptors:  mu,  delta,  kappa,  epsilon, 
and  sigma.3  Although  gamma,  iota,  and  chi 
receptors  have  been  proposed,  further  con¬ 
firmation  is  currently  underway.4  The  first 
three  of  these  receptors  have  received  the 
most  £tudy,  and  further  divisions  into  iso¬ 
receptor  subtypes  hav-  been  made  (ie,  mu( 
and  mu2).5  The  physiologic  role  of  a  given 
receptor  and  its  subtype  is  difficult  to  iden¬ 
tify.  Nonetheless,  some  tentative  mecha¬ 
nisms  have  been  disccve-ed.  The  mu  recep¬ 
tor  has  been  determined  to  mediate  analgesia 
and  ventilatory  depression.  Furthermore,  it 
has  been  determined  that  a  subtype  of  the 
mu  receptor,  muj,  mediates  opioid-induced 
analgesia,  whereas  the  mu2  receptor  me¬ 
diates  respiratory  depression  as  well  as  mor¬ 
phine-induced  bradycardia.3,6"8  Moreover, 
mu,  and  the  delta  receptor  hav*  been  shown 
to  mediate  opioid  dependence.9  The  kappa 
receptor  is  responsible  for  opioid-induced 
dysphoria,  sedation,  and  miosis.8,9  The  sigma 
receptor  is  currently  the  object  of  much  at¬ 
tention.  This  receptor  is  postulated  to  me¬ 
diate  hallucinations,  delusions,  and  dys¬ 
phoric  effects. 10  It  is  of  particular  interest  that 
drugs  such  as  ketamine  and  phencyclidine 
(PCP  or  "angel  dust")  appear  to  activate  this 
receptor.  Since  it  is  believed  that  an  endog¬ 
enous  ligand  is  also  responsible  for  activating 
the  sigma  receptor,  several  groups  are  en¬ 
gaged  in  the  search  for  the  endogenous  "an¬ 
gel  dust"  compound.  As  a  result  of  their  in¬ 
teraction  with  endogenous  opioid  receptors, 
opiate  drugs  are  classified  as  agonists 
(meaning  they  promote  or  potentiate  opioid 
receptor  activity),  antagonists  (inhibit  or 
block  the  activity  of  of'aid  receptors),  and 
agonist-antagonists  (dual  effect  of  promoting 
the  activity  of  some  receptors  while  inhib¬ 
iting  the  activity  of  others;  Table  1). 

Modulation  of  opioid  receptor  activity  oc¬ 
curs  through  the  action  of  several  naturally 


Table  1.  Classification  of  Opiate  Drugs 


Opioid  agonists 

Natural  opium  derivatives 
Morphine 
Codeine 

Semisynthetic  opioids 
Heroin 

Hydromorphone  (Dilaudid) 

Oxymcrphone  (Numorphan) 

Oxycodone  (Percodan,  Percocet) 

Synthetic  opioids 
Meperidine  (Demerol) 

Methadone  (Dolophine) 

Levorphano’  Tartrate  (Levo-Dromoran) 
Paregoric  (Parepectolin,  tincture  of  opium) 
Piphenoxylate  (Lomotil) 

Fentanyl  (Sublimaze) 

Propoxyphene  (Darvon) 

Pure  opioid  antagonists 
Naloxone  (Narcan) 

Naltrexone  (Trexan) 

Agonist-antagonists 
Nalorphine  (Nalline) 

Levallorphan  (Lortan) 

Pentazocine  (Talwin) 

Butorphanol  (Stadol) 

Nubuphine  (Nubain) 

Cyclazocine 

Propiram 

Profadol 


occurring  peptides  that  have  properties  sim¬ 
ilar  to  morphine.  These  compounds  v  ere  first 
discovered  in  1975,  shortly  after  the  discov¬ 
ery  of  opioid  receptors,  and  were  referred  to 
as  endogenous  opioids.  There  are  now  three 
recognized  classes  of  endogenous  opioids: 
thfe  enkephalins,  the  endorphins,  and  the 
dynorphins.3  In  addition  to  acting  as  ligands 
(or  modulators)  of  the  opioid  receptors,  these 
peptides  have  also  been  shovvm  to  function 
as  neurotransmitters,  hormones,  and  mod¬ 
ulators  of  the  immune  system.3,11  The  body 
also  manufactures  certain  anti-opioids  or 
"endogencus-naIoxone"-like  compounds. 
Thyrotropin-releasing  hormone  and  chole- 
cystokinin  almost  certainly  subserve  this 
function.12,13  Delta  sleep-inducing  peptide 
(DSIP)  has  also  been  implicated  since  it  can 
precipitate  opiate  withdrawal. 
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Table  2.  Physiologic  effects 

of  opiate  drugs 

Organ 

Effects 

Central  nervous  system 

Analgesia 

Miosis 

Dysphoria 

Emesis 

Mental  clouding 

Ventilatory  depression  (coma,  ventilatory  failure) 

Cardiovascular  system 

Increased  venous  capacitance  (orthostatic  hypotension) 

Gastrointestinal  system 

• 

Stomach 

Decreased  gastric  motility 

Decreased  HC1  secretion 

Increased  antral  tone  (delayed  gastric  emptying) 

Large  and  small  intestine 

Decreased  propulsive  contrations 

Increased  resting  tone  of  the  iltocecal  valve  and  anal  sphincter 
(constipation,  fecal  impaction) 

Lung 

Histamine  release 

Increased  bronchial  tone  (bronchospasm) 

Genitourinary  system 

Increased  detrussor  tone  (urinary  retention) 

Skin 

Vasodilitation 

Histamine  release  (urticaria,  puritis) 

The  following  information  should  help 
elucidate  this  complex  system.  The  distinc¬ 
tion  among  opioid  receptor  subtypes  is  not 
rigid,  since  multiple  receptor  subtypes  can 
mediate  the  same  response;  furthermore,  the 
same  receptor  can  mediate  multiple  re¬ 
sponses;  moreover,  it  has  even  been  pro¬ 
posed  that  transformation  of  one  receptor 
type  into  another  may  occur. 14,15 

CLINICAL  MANIFESTATIONS 
OF  OPIOIDS 

Opioids  produce  their  major  effect  on  the 
central  nervous  system  with  minor  effects  on 
the  cardiovascular,  gastrointestinal,  and 
genitourinary  system  (Table  2). 2  The  primary 
toxic  manifestation  of  opioids  is  mediated  by 
their  activity  at  the  mu  and  kappa  receptors 
in  the  central  nervous  system.  This,  in  turn, 
results  in  altered  mental  status  (ranging  from 
clouding  of  consciousness  to  coma)  and, 
most  importantly,  ventilatory  depression. 
Opioid-induced  ventilatory  depression  oc¬ 
curs  as  a  result  of  complex  interactions  with 
the  central  and  peripheral  mediators  of  ven¬ 


tilation.16  The  areas  of  the  medulla  that  con¬ 
trol  breathing  (nucleus  tractus  solitarius  and 
nucleus  ambiguus)  are  richly  supplied  with 
mu  receptors.17  Ventilatory  depression  pri¬ 
marily  involves  a  decrease  in  tidal  volume.18 
Respiratory  frequency  is  not  affected  until  a 
much  larger  dose  of  the  drug  is  received.19 
As  a  result,  the  early  stages  of  ventilatory 
failure  are  characterized  by  shallow  respi¬ 
rations  with  normal  frequency.  Respiratory 
rate  is  therefore  an  unreliable  measure  of 
ventilation  following  opioid  overdose.  The 
reduction  in  ventilation  is  accompanied  by 
a  decreased  chemosensitivity  to  carbon 
dioxide.20  The  carotid  body  is  particularly 
well  endowed  with  mu  receptors;  hence, 
ventilatory  responses  to  hypoxemia  are  de-. 
pressed  by  opiate  drugs  to  an  even  greater 
magnitude  than  responses  to  hypercapnia.21 
This  accounts  for  why  many  elderly  patients 
and  those  with  chronic  obstructive  pulmo¬ 
nary  disease  are  especially  sensitive  to  the 
ventilatory  depressant  effects  of  opiate  drugs. 

The  classical  manifestation  of  opioid  in¬ 
toxication  is  the  triad  of  unconsciousness, 
miotic  pupils,  and  shallow  infrequent 
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breathing.  However,  life-threatening  opioid 
toxicity  does  not  always  present  in  this  man¬ 
ner.  For  example,  mydriasis  rather  than 
miosis  can  occur  as  a  result  of  a  mixed  over¬ 
dose  (eg,  tricyclic  antidepressants),  pro¬ 
longed  hypoxemia,  or  may  occur  following 
a  meperidine  overdose.  Furthermore,  ven¬ 
tilatory  depression  can  occur  in  the  respon¬ 
sive  patient.  (These  patients  can  be  instructed 
to  breathe  at  a  depth  and  frequency  neces¬ 
sary  for  adequate  ventilation.)  Moreover,  as 
discussed  previously,  opioid-induced  ven¬ 
tilatory  failure  can  occur  in  the  face  of  a  nor¬ 
mal  respiratory  rate.  Other  manifestations  of 
intravenous  substance  abuse  (ie,  cutaheous 
needle  marks,  abscesses,  cellulitis)  may  be 
evident  and  direct  the  physician's  attention 
to  the  correct  diagnosis.  Pink  frothy  sputum 
is  seen  occasionally  as  a  result  of  opioid-in¬ 
duced  noncardiogenic  pulmonary  edema. 

MANAGEMENT  OF  LIFE- 
THREATENING  OPIOID  TOXICITY 

With  very  few  exceptions,  the  cause  of 
death  following  an  opioid  overdose  is  acute 
ventilatory  failure.  This  problem  can  be 
readily  managed  with  ventilatory  assistance. 
Furthermore,  all  central  nervous  system  and 
ventilatory  depressant  effects  are  completely 
reversible  with  naloxone;  hence,  all  deaths 
from  acute  opioid  overdose  are  avoidable 
theoretically.  Therefore,  the  primary  cor.  'em 
is  the  patients'  ventilatory  status.  In  patients 
with  a  respiratory  rate  less  than  8/min  or 
exhibiting  cyanosis,  ventilatory  assistance 
must  be  instituted  immediately.  Intravenous 
access  may  then  be  established  and  the  pa¬ 
tient  given  naloxone  to  reverse  the  central 
nervous  system  depressant  effects  of  the 
opioid. 

Naloxone  Administration 

Naloxone  is  the  drug  of  choice  for  the 
treatment  of  opioid  toxicity.  Naloxone  is  a 
pure  antagonist,  meaning  it  has  no  phar¬ 
macologic  activity  other  than  displacing  opi¬ 
ate  dnigs  from  the  opioid  receptor.  Although 


Table  3.  Opioids  that  Require  Larger  Doses  of 
Naloxone  to  Reverse  Central  System/ 
Ventilatory  Depression 

Natural  opium  derivatives 

Codeine  * 

Synthetic  opiates 

Diphenoxylate  (active  ingredient  in  Lomotil) 
Propoxyphene  (Darvon) 

Mixed  opioid  agonist-antagonists 
Pentazocine  (Talwin) 

Butorphanol  (Stadol) 

Nalbuphine  (Nubain) 


the  dose  of  naloxone  required  for  pharma¬ 
cologic  reversal  is  a  function  of  the  opiate 
drug  concentration  and  receptor  affinity, 
some  general  guidelines  can  be  established. 
The  intravenous  dose  of  naloxone  recom¬ 
mended  for  unconscious  or  obtunded  pa¬ 
tients  without  ventilatory  depression  is  0.4- 
0.8  mg.  Occasionally  this  is  insufficient  to 
reverse  the  given  opioid  effect,  particularly 
in  patients  who  have  ingested  large  quanti¬ 
ties  of  codeine,  synthetic  opioids,  and  mixed 
agonist-antagonists  (Table  3).1  Therefore,  if 
the  altered  mental  status  is  not  reversed  in 
3  to  4  minutes,  2  mg  intravenous  naloxone 
should  be  given  and  repeated,  if  necessary, 
up  to  a  total  of  20  mg.1  In  patients  with  ven¬ 
tilatory  depression,  the  initial  intravenous 
dose  of  naloxone  should  be  2  mg  to  insure 
a  prompt  and  complete  reversal.  If  a  com¬ 
plete  response  is  not  seen  within  3  to  4  min¬ 
utes,  2  mg  boluses  of  naloxone  should  be 
given  every  4  minutes  until  (1)  reversal  of 
both  coma  and  ventilatory  depression  is  ac¬ 
complished,  or  (2)  a  total  of  20  mg  of  nal¬ 
oxone  has  been  administered  (after  which  it 
can  confidently  be  assumed  that  the  primary 
problem  is  not  mediated  through  the  opioid 
receptors). 

One  of  the  more  frequent  problems  fol¬ 
lowing  successful  naloxone  therapy  is  the 
false  sense  that  the  problem  has  been  both 
diagnosed  and  "cured."  Clinicians  inexpe¬ 
rienced  in  the  use  of  naloxone  will  leave  the 
patient  unattended,  only  to  discover  him/ 
her  30  minutes  later  in  the  same  clinical  con- 
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dition  as  before  '.icatment.  Wirh  the  excep¬ 
tion  of  fentanyi,  the  half-life  of  naloxone  is 
less  than  that  of  all  the  other  opiate  drugs, 
thus  after  20  to  30  minutes  the  toxic  opioid 
effects  generally  reappear.2  Therefore,  close 
observation  and  further  naloxone  therapy  is 
required. 

There  are  two  accepted  methods  for  the  • 
continued  administration  of  naloxone:  (1) 
continuous  infusion,  and  (2)  rebolus.1  For  the 
former  method,  the  amount  of  naloxone 
necessary  to  reverse  central  nervous  system 
and  ventilatory  depression  is  given  hourly 
in  a  continuous  intravenous  infusion.  For 
example,  if  4  mg  naloxone  was  required  to 
restore  adequate  ventilation  and  central  ner¬ 
vous  system  responsiveness,  then  4  mg/hr 
should  be  given  as  a  continuous  intravenous 
infusion.  Because  the  plasma  level  of  nal¬ 
oxone  frequently  declines  before  the  contin¬ 
uous  infusion  takes  over,  it  may  be  necessary 
to  administer  one-half  the  initial  loading 
dose  at  30  minutes.  Furthermore,  it  may  be 
necessary  to  increase  the  infusion  rate  if 
depression  of  ventilation  or  the  level  of  con¬ 
sciousness  reoccurs.  The  rebolus  technique ' 
is  reserved  for  patients  with  no  opioid-in¬ 
duced  ventilatory  depression,  and  those  pa¬ 
tients  too  agitated  to  be  safely  managed  with 
a  continuous  intravenous  infusion.  Under 
these  circumstances,  naloxone  can  be  given 
every  15-30  minutes  through  a  well-secured 
heparin  lock  or  as  an  hourly  intramuscular 
injection. 

CLINICAL  PROBLEMS  IN  OPIOID 
OVERDOSE  MANAGEMENT 

Although  the  diagnosis  and  treatment  of 
opiate  drug  overdose  may  appear  to  be 
straightforward,  problems  frequently  occur 
that  can  complicate  an  individual  patient's 
management. 

Opioid -induced  Ventilatory  Depression 
in  n  Patient  with  no  Peripheral 
Intravenous  Access 

Intravenous  substance  abusers  are  noto¬ 
rious  for  their  paucity  of  peripheral  veins. 


Problems  in 
Critical  Care 


Heroin  addicts  will  go  to  extraordinary 
means  to  obtain  venous  access.  For  example, 
self-administered  internal  jugular  vein  in¬ 
jections  (pocket  shooting)  is  commonly  em¬ 
ployed  in  those  who  have  lost  peripheral  ve¬ 
nous  access  because  of  repeated  intravenous 
injections.  Fortunately  there  are  several  al¬ 
ternative  routes  of  naloxone  administration: 
subcutaneous,  intramuscular,  and  sublin¬ 
gual.  Moreover,  the  drug  is  readily  absorbed 
following  endotracheal  administration.  In 
the  case  of  an  obvious  opioid  overdose,  many 
clinicians  elect  to  manage  ventilatory 
depression  with  bag-valve-mask  assisted 
ventilation  while  waiting  3-4  minutes  for 
naloxone  to  reverse  this  problem.  However, 
when  intravenous  access  is  not  readily  avail¬ 
able,  intramuscular  or  subcutaneous  routes 
of  naloxone  administration  require  up  to  30 
minutes  for  the  pharmacologic  reversal  of 
ventilatory  depression.  (Sublingual  injection 
into  the  muscular  vascular  floor  of  the 
subglossal  fossa  avoiding  muscularis  of 
tongue  may  give  onset  of  action  within  sec¬ 
onds.22)  Bag-valve-mask  ventilation  for  this 
length  of  time  is  hazardous  because  of  the 
problems  inherent  with  the  prolonged  tech¬ 
nique  (ie,  gastric  distension,  aspiration,  and 
inadequate  ventilation).  When  intravenous 
access  is  not  readily  available,  therefore,  en¬ 
dotracheal  intubation  should  be  accom¬ 
plished  expeditiously.  Naloxone  can  then  be 
given  down  the  endotracheal  tube.  (The  an¬ 
ticipated  time  to  reversal  of  opioid  toxicity  is 
very  close  to  that  achieved  with  intravenous 
naloxone.)  Under  controlled  conditions  ve¬ 
nous  cannulation  can  be  reattempted  or,  al¬ 
ternatively,  the  patient  can  be  managed  with 
hourly  intramuscular  naloxone  injections. 
Attempting  central  venous  access  is  both 
unnecessary  and  potentially  hazardous  dur¬ 
ing  the  resuscitative  phase  of  the  patient's 
management. 

Partial  or  Incomplete  Response  to  the 
Maximum  Dose  of  Naloxone 

Naloxone  may  produce  a  definite  but  in¬ 
complete  response.  For  example,  naloxone 
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administration  may  restore  adequate  venti¬ 
lation,  yet  the  patient's  altered  mental  status 
remains  unaffected.  If  this  condition  persists 
after  administration  of  20  mg  of  naloxone, 
the  problem  is  beyond  the  direct  pharma¬ 
cologic  effects  of  an  opioid. 

An  incomplete  naloxone  response  fre¬ 
quently  results  from  a  complication  of  opioid 
intoxication,  the  most  common  of  which  is 
hypoxia  (Table  4).  This  occurs  following 
prolonged  ventilatory  failure,  aspiration,  or 
opioid-induced  pulmonary  edema.  More¬ 
over,  hypoxia  or  the  direct  effect  of  an  opiate 
drug  may  result  in  a  generalized  tonic  clonic 
seizure,  hence  the  physician  may  witness  a 
postictal  condition. 

An  incomplete  naloxone  response  can  also 
result  from  a  concomitant  medical  problem 
(Table  4).  Over  90%  of  all  opioid  intoxica¬ 
tions  are  mixed  with  other  agents.1  Although 
the  majority  of  these  are  inconsequential,  an 
additional  agent  will  occasionally  be  present 
in  a  quantity  sufficient  to  produce  central 
nervous  system  depression.  (This  occurs 
most  commonly  with  ethanol,  barbiturates, 
or  benzodiazepines.)  Head  trauma  is  an  often 
overlooked  yet  critical  consideration  in  opiate 
drug  overdose  patients.  Any  suspicion  or 
evidence  of  this  problem  on  history  or  ex¬ 
amination  is  an  indication  for  immediate 
computed  tomography  scan  of  the  head. 
Hypothermia  is  another  important  consid¬ 
eration  in  the  patient  with  an  incomplete 
naloxone  response,  This  problem  occurs  fol¬ 
lowing  environmental  exposure  in  patient: 
with  opioid-induced  altered  mental  status. 
Hypothermia  also  results  from  the  ''street" 
practice  of  attempting  to  stimulate  the  heroin 
overdose  victim  with  an  ice  bath.  Hypogly¬ 
cemia  is  encountered  in  up  to  5%  of  the 
opioid  overdoses,  and  in  selected  cases  may 
be  severe  enough  to  result  in  altered  mental 
status.23  This  problem  is  not  directly  related 
to  tie  opiate  drug  itself  but  rather  to  an  as¬ 
sociated  ingestion  of  another  substance  (ic, 
ethanol)  or  to  other  underlying  medical  ron- 
ditions. 

In  communities  with  a  large  population  of 


Table  4.  Causes  of  an  Incomplete  Response 
to  Naloxone 


Direct  complication  of  the  opioid 
Anoxic  encephalopathy 
Persistent  hypoxemia  resulting  from 
aspiration  or  pulmonary  edema 
Postictal  state 

Concomitant  medical  problem 
Mixed  overdose  of  opioid  and  another  agent 
producing  central  nervous  system 
depression 
Head  trauma 
Hypothermia 
-  Hypoglycemia 


heroin  addicts,  the  clinical  problem  of  an  in¬ 
complete  naloxone  response  is  not  uncom¬ 
mon.  From  the  foregoing  discussion  it  is  eas¬ 
ily  appreciated  that  this  problem  is  often 
secondary  to  potentially  life-threatening,  yet 
treatable,  conditions.  Therefore,  patients 
with  a  partial  response  following  the  maxi¬ 
mum  dose  of  naloxone  should  be  evaluated 
aggressively.  At  the  very  minimum  this 
should  include  a  thorough  physical  exami¬ 
nation,  chest  radiograph,  arterial  blood  gas, 
serum  glucose  and  electrolytes,  with  further 
consideration  of  computed  tomography 
scanning  and  toxicologic  laboratory  analysis 
if  indicated. 

Naloxone  Therapy  Precipitates  the  Opioid 
Withdrawal  Syndrome 

The  withdrawal  syndrome  is  a  well-pub¬ 
licized  complication  of  opioid  addiction.  Al¬ 
though  opioid  withdrawal  is  rarei,  if  ever 
life-threatening,  it  is  distressing  to  both  the 
patient  and  physician.  Following  abstinence 
in  the  individual  with  physical  opioid  de¬ 
pendence,  a  predictable  sequence  of  symp¬ 
toms  occur. 124  The  early  phase  of  withdrawal 
is  manifested  by  anxiety,  lacrimation,  rhi- 
norrhea,  and  frequent  yawning.  In  the  later 
stages,  nausea,  vomiting,  and  diarrhea  occur 
in  conjunction  with  moderate  elevations  in 
blood  pressure,  pulse,  and  temperature.  Al¬ 
though  the  sequence  of  symptoms  is  virtually 
the  same  for  all  opioids,  the  timing  is  directly 
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Table  5.  Withdrawal  Symptoms  Following 
Heroin  Abstinence 


Onset  (hours) 

Symptoms 

4-6 

Anxiety 

Yawning 

Lacrimation 

Diaphoresis 

Rhinorrhea- 

12-18 

Mydriasis 

Piloerection 

Fasciculations 

Myalgias 

Hyperpyrexia 

Tachycardia 

Mild  hypertension 

'>24 

Nausea 

Vomiting 

Diarrhea 

Insomnia 

related  to  the  duration  of  action  of  the  drug. 
For  agents  such  as  heroin,  with  rapid  onset 
and  brief  duration  of  action,  withdrawal  be¬ 
gins  within  4-6  hours  of  abstinence  (Table 
5).  Conversely,  for  agents  such  as  metha¬ 
done,  with  delayed  onset  and  prolonged  du¬ 
ration  of  action,  withdrawal  is  not  seen  for 
up  to  48  hours.  Naloxone  in  sufficient  doses 
will  abruptly  precipitate  the  withdrawal 
syndrome  in  patients  with  physical  opioid 
dependence.  As  a  result  it  is  recommended 
that  addicts  with  opioid-induced  coma  be 
given  no  more  than  0.2  mg  naloxone  every 
5  minutes  until  consciousness  is  regained.1 
However,  in  patients  with  ventilatory 
depression  the  time  required  to  titrate  re¬ 
versal  without  precipitating  withdrawal  is 
excessive.  Therefore,  2  mg  is  the  recom¬ 
mended  starting  dose  in  those  with  opioid- 
induced  ventilatory  depression.  If  with¬ 
drawal  symptoms  occur  following  this  dose, 
the  patient  can  be  treated  symptomatically 
with  oral  clonidine  and  the  rate  of  the  con¬ 
tinuous  naloxone  infusion  adjusted  to  min¬ 
imize  these  symptoms  without  compromis¬ 
ing  ventilation  or  the  level  of  consciousness. 
Naloxone  should  never  be  withheld  because 


of  the  concern  that  opioid  withdrawal  may 
occur. 

A  Patient  with  Coma  and  Ventilatory 
Depression  Responds  to  Naloxone 
and  Demands  Immediate  Release 
from  the  Hospital 

This  is  a  frequent  problem  for  emergency 
departments  managing  a  large  number  of 
heroin  addicts.  As  discussed  earlier,  the  uti¬ 
lization  of  naloxone  for  the  reversal  of  central 
nervous  system  and  ventilatory  depression 
may  precipitate  withdrawal.  As  a  result  pa¬ 
tients  will  often  demand  release  from  the 
hospital  uv  the  purpose  of  administering 
more  opioid.  In  the  case  of  an  accidental 
(nonsuicidal)  overdose,  this  poses  a  difficult 
medicolegal  problem.  Due  to  the  relatively 
short  half-life  >  f  naloxone,  ventilatory 
depression  will  probably  reappear.  There¬ 
fore,  all  efforts  must  be  made  to  retain  these 
patients  for  appropriate  treatment.  Family, 
friends,  social  workers,  or  possibly  the  clergy 
are  helpful  in  this  endeavor.  Patients  who 
persist  in  their  decision  to  refuse  treatment 
and  leave  the  hospital  should  be  retained  if, 
in  the  judgement  of  the  attending  physician, 
naloxone  is  necessary  for  the  patient's  well¬ 
being.25  This  action  must  be  done  in  a  caring, 
compassionate  manner  with  the  minimal 
amount  of  force  necessary,  and  in  accordance 
with  local  hospital  policy. 

CONSIDERATIONS  FOLLOWING 
ORAL  OPIATE  DRUG  INGESTIONS 

The  resuscitative  management  of  ob- 
tunded  patients  with  ventilatory  compromise 
is  the  same  regardless  of  the  route  of  opioid 
administration.  Because  of  the  increase  in 
antral  tone  and  the  reduction  in  intestinal 
peristalsis,  gastric  emptying  is  indicated  re¬ 
gardless  of  the  time  that  has  passed  since 
ingestion.  Opioids  are  readily  absorbed  by 
activated  charcoal;  hence,  the  usual  steps  of 
administering  30-60  g  activated  charcoal 
with  a  cathartic  are  indicated.  An  opioid- 
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mediated  delay  in  gastrointestinal  transit 
time  may  occur  despite  naloxone  reversal  of 
central  nervous  system  depression.  There¬ 
fore,  if  charcoal  stools  are  not  produced 
within  4  hours,  an  increase  in  the  rate  of 
naloxone  infusion  may  be  required  to  im¬ 
prove  intestinal  peristalsis  Methadone  is  the 
,  most  common  cause  of  oral  opioid  overdose 
resulting  in  ventilator}'  depression.  This 
problem  is  particularly  prevalent  in  com¬ 
munities  with  heavily  utilized  methadone 
maintenance  programs.  Symptoms  generally 
begin  within  4  hours  of  ingestion,  however, 
ventilatory  depression  may  not  occur  for  up 
to  8  hours.  Although  these  patients  respond 
readily  to  naloxone,  its  continued  infusion 
may  be  required  for  36  hours  or  more. 


AGENTS  OTHER  THAN  NALOXONE 
USED  TO  REVERSE  OPIOID 
TOXICITY 

Nalorphine  was  one  of  the  first  opioid  an¬ 
tagonists  used.  This  drug  is  capable  of  re¬ 
versing  the  central  nervous  system  depres¬ 
sant  effects  of  morphine-like  substances.  In 
large  doses,  however,  nalorphine  itself  pro¬ 
duces  analgesia,  dysphoric  effects,  and  ven¬ 
tilatory  depression.  This  dual  property  re¬ 
sults  from  the  combined  agonist-antagonist 
pharmacologic  action  at  the  opioid  receptor. 
Following  its  clinical  availability,  naloxone, 
the  pure  antagonist,  has  become  the  drug  of 
choice  for  the  management  of  opioid  toxicity. 
Naltrexone  is  a  new  medication  of  the  pure 
opioid  antagonist  class.  It  is  now  available 
in  the  oral  form  and  is  used  exclusively  to 
assist  individuals  in  abstaining  from  heroin 
or  other  opiate  drugs.  Naltrexone  currently 
has  no  role  in  the  acute  management  of 
opioid  overdose.  Nevertheless,  in  those  pa¬ 
tients  with  no  evidence  .of  withdrawal  fol¬ 
lowing  naloxone  bolusing,  a  long-acting  an¬ 
tagonist  such  as  naltrexone  may  prove  ben¬ 
eficial  in  preventing  opioid  toxicity  from 
reappearing. 


rcofiED 


IN-HOSPITAL  MANAGEMENT 

It  has  been  our  practice  to  admit  all  pa¬ 
tients  with  opioid-induced  ventilatory 
depression  to  the  intensive  care  unit  for  con¬ 
tinuous  naloxone  infusion  and  close  obser¬ 
vation.  After  8-10  hours  the  naloxone  in¬ 
fusion  is  stopped  and  the  patient  is  closely 
observed  free  of  opioid  antagonist.  The  as¬ 
sessment  for  the  reappearance  of  opiate  drug 
toxicity  is  made  no  earlier  than  1  hour  after 
the  naloxone  infusion  is  stopped.  Those  pa¬ 
tients  who  have  ingested  long-acting  opioids 
such  as  methadone,  or  are  having  delayed 
absorption  due  to  enteric  pill  concretions  or 
decreased  intestinal  peristalsis,  frequently 
require  reinstitution  of  the  naloxone  infusion. 
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